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CONIRIBUTION TO THE DOCTRINL GOVERNING HOSPITALIZATION
IN NATTONWIDE DEFENSIVE WARIARE

Medical Lieutenant Colonel
General Ive Kralj, doctor

Factors exerting an essential effect on the dimengions,
struchkure and territorial placement of the hospital nel=-
work under the conditions of a nationwide defensive war
are discussed. Types of hospital institutions are pro-

poged. There ig a proncunced need fo wartime hospital-

1zation policy to be defined in peacetime because of the
inevitability of congiderable restrictions in quotas and
standards of the hospital service. The article presents
certain problems and solutions regarding the movement and
housing of hospital institutions in wartime and also
views and special procedures regarding protection of hose
pitelized menbers of the armed forces and in connection
with the functioning of the hospital service on portions
of tervritory temporarily occupied by the aggressor.

Criteria of the Dimensions and Territorial Distribubion of ‘the Hospital
Jetwork

The bLasic problems standing in the way of working out a system of
hospitalization and of establishing a hospital service under the conditions
of nationwide defense arise, first, from the necessity for a considerable

L R g

enlargeient of hosgpital capacity and the maintaining of acceptable stand- #
ards of treatment and care and adaptation of the structure of the hospital N
network to the population's wartime pathology, sccond, from the position '1

ana yequirement that all major forms of hospital treatment slways be avail«
able to the population and the armed forces on all portions of the terri-
tery thanks to appropriate geogrophic distribution of hospital facilities,
and ‘third, trom the special circumstances of hospitalization of mewbers of
the armed forces.
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The attenpt to Lix the size of the military hospital network with
respect Lo hospitalivation eritevia that apply in peacelime would result
in an enormous enlavgement of hospital capacity, bDub since there is no
possibility whatever of increasing professional medical forces ag well, o
dragltic degradation of all standards of hospital care and treatment would
inevitably ensue. It is therefore necessary to make certein changes in
standards applied to hospitelization, and those changes essentlally come
down ‘o making criteria strictex, that is, ‘o narrowing the indications of
hospitalization and to bringing the standard of the hospital serviece into
line with the real cepabilities of the health sexvice.

We are dealing, then, with the necessity of restrictions in the do~
main of hospital treatment, regtrictions which are cugtomnry practice in
wartime and are implemented in various forms, such ag 'the following: post-
ponement of the aospitalization of the chronicelly Ill, reduction of the
time of hosgpital ‘lLreatment, stvonger oxientation toward outpatient treat-
menl, ebec. Analogous btendencies and procedures arve manifesting themselves
with increasing strength even ‘today in peacetime, and cevtain studies chow
that certain categories of patients occupying 50 percent or even more of
hospital capaciby could be successfully cared for in & system of cut-of-
hospital service, through owtpatient treatment and home care [6]. In view
of the greatl hunan casualties in & possible war, such a course would have
to be given exceptional. emphasis in policy governing hospitalization, con-
siderably more probebly thun ever before in previous wars, This makes a
wvell organized service for home treatment and care and a solid medical vis-
iting service have essential importance, and comprehensgive preparations in
that direction are decisive to success of ‘this concept of treatment,

Therefore it follows -that one of the things that comes before the
dimensions of wartime hospital capacity are determined is the definition
of wartime criteria of hospitalization., Medical experts in various fields
should comit themselves to this task. Once we have these criterin and an
estimate of the mumber of injured and sick, it is possible to examine and
compute the necessary minimm of hospital capecity. A comparison of the
capacity determined in this way with awveilable personnel and funds makes
it possible to detemine the wartime standard levels of service of the hos-
pital service and the steondards that con be achieved in hospital treatment.

Starting from the realistic assumplion thal even after major re-
ghrictions in indications of hospitalization wartime hospital capacity will
have to be considerably largexr than peacetime capacity, it is obvious that
quotas concerning persomnel and equipment (wartime formations) and conse=
quenbly standard treatment and care yust be adapted to these clrcumstances
and must underge corresponding restrictions. Bub this adapbation and those
regltrictions must nol be viewed as a bask calling for individual '"resource-
fulness” of medical personnel during a war, but it should be an element of
the wartime policy governing hospitalization that is established in peace«
time and which is built on o knowledge of both wartime needs and also war-
time capability.
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ALL measures which contribute to opblmum ntilization ol capacilty and
to raising the "Level of utilization" of capacily, such as the maneuverebil-
ity of the system and institutlons, the level of training and drilling of
persomel, good ovganization of work, ete., also have importence for za-
tional arrengements in this field. On the other hand, when lhey have been
adopted the standard levels of hespitalization should not be regarded as
wichanging categories, but one should constantly look for ways and means of
softening the restrictions and the severity of their consequences.

The necessary enlergements in hospital capacity should be made ac-
cording to an 2astablished plan of geographic distribution, and it is obvi-
ous thot there will be different relations in that distribution than those
Tthat exist in peacetime., What are those »elotionships and what ave the
criteria for establishing them?

The plan governing the general enlargement and territorial digtribu-

tion of hospital capacity should be an appropriate reflection of the funce
tions of the worbime regional organization of the health service and should
be in line with the wartime role that has been defined for individual re-
gions in the domain of hospitalization. The regional system for the orga-
nization of the hecalth service insures cvery region o proper degree of in-
dependence in protecting the health of the population and also insures
health support of the amed services along every operational direction and
in every vegion of national bLerritomry [4]. In the process of adaptation
of the organizational structure and dimensions of the hospital network to
wartime needs, then, the following neasures must be carried out in every
region: L. ALl major types of hospital treatment nust be established,
2. capacity must be developed in accordance with the estimated needs for
hospitalization of the population and menbers of the ammed forces on thet
territory, and 3. specific needs and requirements must be mel with regard
to hospitalizing menbers of the ammed forces.

One of the bases for establishing the necessary hospital capacity
in a region is the assessment of the wertime morbidity rate of the popula-
tion, which in turn is based both on peacetime pathology and its possible
wartime evolution, especially in the field of infectious discases, and also
the character of the threat from military actions. The needs of the armed
forces, as one of the factors in determining the dimensions and distribu-
tion of hogpital capacitly, should be viewed from two standpoints. On the
one hand, there is the desire for the total cepacily necessary for hospi-
talization of members of the ammed forces to be so distributed that most
of this will be within range of the major operational directions and re-
gions where the most serious battles and highest losses are expected, and
on the other hand there is a need for hospitalized menmbers of the armed
forces to he protected from capturc, and therefore that distribution of
facilities for their hospitalization is most favgrable which will pub them
out of the range of the aggressor and will offer them maximum security.

In view of the character of contemporary military actions, the specific
features ot our theater, and our defense doctrine, il seems that the most
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favorable solution to this problam lies in a conbination of dispersion of
the injured and sick over the entire territory aund évacuation te relatively
more gsecure regions in the interior of the cowbry. 1In the centext of this
arrangement the armed forces would have hospitial support for their injured
and sick in every region, butb there would be stronger orientation toward
regions thought to be more secure,

Not & gingle reglon is altogelher secure against the penetration of
the aggressor's units, and therefore one must not create excessively large
concentrations of hospltalized members of the ammed forces anywhere, on any
restricted space, since in case of an immediate threat to that space it
would be very difficult or impossible to remove all the injured and sick
from that space in good time. No vegion, then, should be excessively bur-
dened, but at the same time none of them ought to be campletcly relieved
from the obligation of hospitalizing members of the armed forces, just as
it would not be corrvect to set quuntitatively equal obligetinng on all ve-
giong., The competent govermment agencies evaluote the conditions and cepa-
bilities for hospitalization of members of the amed forces and in that
manner establish the obligations of each individual region. It is cexrtain
that those regions which are in the deeper interior and which are away from
the main operational routes should have Zreater capabilities and accord-
ingly greater obligatlons.

Consequently, the principal criterion governing the distribution ol
hogpital capacity is the established rcle of each individuel region in the
overall plan for hospitalization, and this should he based on an estimate
of the needs of the population and the conveniences each region offers ag
a basce for hospitalizotion of mambers of the awmed forces. Achlevement of
the distribution of hosgpital. capacity that conformg to Tthig criterion will
require a corresponding redistribution of medical personnel, above all to
the advantoge of reglons whose role in hospitalization is being essentially
increased. However, the movement of persomnel from certein "richer" re-
gions must in no cases be of such gize ag to put the health sexwvice of those
regions in a position which is below the level of the role intended for
them and which they can perfom in view of objective evalunstions of ‘their
capobilities and the strategic conditions of hospitalizatiocn.

The Structure of the Hogpital Network and Types of Hospitels

In its internal structure the wearxrtime hospital. network should cor-
respond to the characteristics of wartine pathology, and peacetime propor~
tions in that stiructure cannot be taken as the prineipal orientation for
wartime development. Certain types cof hospitals, for example, various
fields of surgery, will experience an exbtraordinary increase in their
share in the total number of beds, while certain others (pediatrics, ob-
stetrics, cte.) may remain at the peacetime level in quantitative texms or
even decreasge,




idicaln

-
i

I
P

This question willl aways be ah urgent one: throwgh whal ocrganisa=
tional forms and with what kinds of hogpital inatitutiona i1s 1L béat to
crentie the nececasary dimengions of hospltal cupacity so that the internwl
propoxtions of that capacity would be approprlately relaied Go the gtruc-
e ol ymartine vathology?

We ghould bear in mind that the procesgs of rapid reorientation of
the hospital network bLoward wartime tacks and the rapid transition te o
wartime footing, wblch is posed as an impexative undex conditions of sur-
»rige ageressionsg, is {raught wlith a serious danger of an organizational
cerisis with considerable dlsrupllons or even ilnterruption of the functions
of' the hoapital service al a very sensitive moment. Pracisely for that
veagson it lg e justified position that in all its essential organizational
features the wartime hospital. service should be as close as possible to
the peacetime systen and the pescetine situations, so that major changes
do not have to be made in the stiructure, at least al first, which would
Jeoporxrdize its function, so that the necessary adaptations to wartime
needs and conditions would be carried out In ‘the course of time, coua-

tlously and gradually.

Proceeding, then, on the basis that the peacelime strucbure should
be vespoeted as nuch as pogaible in the brangition to ‘the wartime footing,
1t is logleal to conclnde that with regard to the organizational fomm of
wartime hogpitals it is wmost correct o orient oneselt toward the system
of general hogpitals. This ovganizational form, that is, is dominant in
the strmeture of our cowntry's: hospital. service, and this tyve of hosvital
is favorized in development of the service, while the total shave of gpe-
ciallzed hospitels and so-cailed nonbwospital inlimaries is graduelly de-
ereasing [2]. It is felt that this Line of development has cvery Jusbtifi-
cation from both the madiecal and cconomic standpoint: there ls a saving
on personnel and equipment, and move frvorable conditions awve achiewved fox
conprehensive treatment of paticents of all tyves.

Consistent with this, then, this type of institbubtion shall be domi-
nant In the wartime stxucture of the hospital scrvice, However, this does
not mean that it would be wise for the entire hosgpital network to bHe hHuilt
up, say, of several hwndxed general hospltals of approximalely the some
formubion, with 2ll mejor specialived departments in the stiructure of ew-
cry single hoapital. Tt is obvious, that is, thalt because of the crisis
of persomnel in certoin medical digciplines it would not be possible to
develop all the major specialized depoartments in each of these generval
hospitals we have visualizned in such mumber, and because off the expected
frequency of certain types of paticnts, the very needs Cor certain spe-
cialized fields are nol so great that they would all have to be provided
for in every one of this large nwiber of hospitals. It is bheretore Jug-
tified to think in teyxms of two or more variants of the general hospital,
rathuy than Just one, wnid they would differ fram onc ancther in the Jeveld
of deveivpment of gpecialivzed services.
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Which varelonrhs should be provided [ov, whel should be the physlog- 3
nowy of the individunl varlawbs, and how lavge should be the vopregsento- =
tlon of the individual variants in the total number of general hosplials? 2
In view of the probable composition of wartime morbidity it 1z ob- 3
vioug thut & hospital with a general surgical and general internist ser- :;;
vice that 1s also equipped i'or isolation of Infectlous disceses would be &
bhe most sultable for Lroadest use, This ingtitution would be the prin- E+
cipad. facility for timely general surgical and general, internist service, e =
Lor hogpitalization tomee! the needs ol the population and territorial de- : E
fenge wnlts, and also for support of the militery medical gervice of the g
armed forees with regord to an appropriate area of hospital treatment. It = X
would have tio be highly accessible fram all arens of the counbry, which = %
meons that they would be mmerous enough s0 a8 o insure the necessary E
density of thelxr placement in the cowntry, and the distribulion and each - .
Individual Location would have o be such as to make them as accessible as : £
possible Yo patients in the areca they serve. = =*
- k.
This hospital shonld have o more highly developed variant of the 2
general hospital. to »ely on; the latler, in addition to the services the
Liyst varlant would have, would also have alil other major speclalties, E P
above all neuropsychiatry, ear, nose and throat, ophthalmology, gyncecology #,
and obatetrics, pediatrics, Infectious diseases, and al.so a good physieal e
therany zervice and eppropwicte Lfowwe of vahwbiiitation. The purpose of 3
this variant would be to cxtend swport o goneral hospitals of the first 3
kind within thelr arca of medical service and to expand the functions of =
c % hospltal, eave for alll other major specialties. -
E = B
E i General hospilals developed in these two voriant: would be the z
= E toundation of hospital care for the general public and the aymed forces
T E at the level of specialived wmedical gervico.
e The need to seb up a system of hiighly specialized hospitals, that
- & ig, the need to diflerentiate hospltal lreatment into specinlized and
= hi.ghly specialized, devives Lfram Lhe same reasons as in peacetime, and b
thoae reasons hnve Lo do with differences in the nature ol the pathologi- ;1':
eal condition and in the nature of the nccessaxy medical gervice. Never- "
theless, 1t seams that in wartime theve is a more pronounced néed for this
orvganizational dAlvision bthan in peacetime, the venson being that in wax-
time the tolal menber of hospitals ia cousiderably grester, while the nun-
ber of their subdivigions lox highly speclalized treatment caimot increase
in the same proportion because off the shortage of personncl. Tt is thore-
fore most sultable and yabional to concentrate the searce persemnel and
cquipment for highly specialized treantmont ot Just the number of highly
B specialized insbitutions that can be set up with the available manpower
and equipment, instead of their being scattered around and lost in the
very mucrous institutions of the gencoral. type. We are talking about
N highly specialized institutions (elinies, institutes, cenbers and hospl-
- tals) for ncurvosurgery, plastic and conzervative survgery, ovthopedics, i
: 6
) B
f:i
¥
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ingtitutions for chest injuries, burng, newrvopsychistyy, rehabillitation,
cle.

However, there would be cerbain debgers in esteblishing e system of
more noervowly speclalized instibulions, aince conmitment of slxable funds
and the excluglve orlentablion of highly quelitied specialists toward cexr-
taln neyrow flelds of work could beé one of the reasons Por thelr underoms
ployment and irratlonald use (rom the atundpoint of the priority tinuks of
the hoalth scrxviae in waprblne., Yhese dangors raaiire that the coneopt of
these ingltitutions' role Le clear; they ought nol to bae reducod to Lhe
atatug of hospitala fox speo Lal. cases, bDub stoeck should be taken of their
capoblilttes «- and practice has (,ouf‘innud the corvectuess of thig visw «-
for expanding activitien (whenover and to whatever cxbtent theilv facilitics
allow) to the goneral curglcal and generald internist level of medical aer-
vice, which in itaelf would be a contribution to Lthe general Succeds in
caring for the wounded and siclk, but at the same time thega institutions
would not have to give wp their own physiognony. Moreover, bthe tradned
persomiel of these Ingtitutions should alio Lo vendy Lo work outaide lhe
parent ingtitution iun appropriate tenma.

In additlon to these kindg of hospltals. the structure of *he war-

time hosplial service would ecartainly also include, though in conaiderably

suallor nunbers than the general hospitala, special hosplltals (ecentoers,
ingtitutions) for vhysical therspy, for isolntion of narticnlamy contog
gious disewscs, for vicbims of govere ir radintion, for vicbims of comibak
polsona, ior the mentally 1Ll and mentaily defective, ete., scme of which
alpo oxisl v peacetime, whille others would be sel up only in wartime ag
a result of needs.

Tt can be judged that building a hospilal network whose structurve
and territorial distribation conproxmed to this concepl and thase ¢riteria
would provide the potentlal for all essential. Lforms of hogpital trestment
in a1l areans or regions. However, the high mort:ldity rate in wvartime,
when there is a critical shortage of speclallsts, seriously Jeopardizes
the possibillty of achicving even minimum standards of hospltal. trecatment
with the availlable potential if all patlents for whom hospital treatment
is indiented were hoapitolived in the instilutions we have deseribed. 1t
i3 not difficult to imagine thal when there io a groat influx off injured
and sick the specinlised services would willy-nilly have to perrorm tasies
and work that would put eagential Limits on peviomance of their basic
tunctions.

Thot is precigely why it is Justifiable and necessary Lo sel up
hosplbalization at the genceral medleai Level in a larger “olume; it is ve-
lated Lo institutions .-’-;u(:h ans health centers and heatth ctre stations,
i.e., ovganlzations in whilch other health care services al the goneral
nediceal level ave algso developed. These hea)th care institutions are the
most accessible and Closeal W0 Lhe population and to tertitorvial units,
and they would meet a large portion of the needs lfor their hcalth caxe,

14 Dl
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Including a consideroble portdon of the tractient of bed petlents (In thels
om iafthrmory ond Hlooegh the ovganfsation of trentment at home). 17 the
work of thene loownl \‘.o"p“'n'-, in good end proper, then o considerable por-
tion of hos 1‘1'3&3'1}2' -l 3 -“‘\O place right

: st obhids Jevel, This vouls
bring hospitnl troantmont closor to putionte (to Ww fleld), eand at the sumo
time the apsclalised [acilities of the general hospltals wowld be left more
frae fov bholir primary purpose, which Li treatmont at the level of the med-
loal apacialist.

A hospltal servico whose atrugturs would be nade up of the logtltu-
tlong we Love skebehed (locol DiCirmaries, generad hoppitals of the irsb
and sacond typea, highly specialized centers and special hoapitals) wuuld
contein nlll the essaentiul slemonte of wnrtime hompltaligation, esnd it would
not differ easontinlly fram the pencetime atructhure. Except for a amnll
mumber of special hogpitals., this siructure has no institutions that would
not exdst in peacebime ag well, so that the tranaition to a wartime Tooling
could Le acconplished without esgentislly disrwpting the existing systom,
and ‘bhe continulty of 1ts Mnetioning could e lusurad.

This structure doos not Incluwde wu excesuive number ol Lypes and
variants off insblbutions, nor in 4t oversinplified. Along with the other
bad congeqguences of o gbructural concept that would Cavoer a gystam ol in-
gbitutions conforming to o single organivetional paltern, it would wlso re-
quive essentlally Jditlerent structures aml an essentlially different systam
g a whoie | whiehr would make the btrangitlon to a warbime fooling oxbromely

difCionlt, with all thse aangers Lthot doviva therolfvrom,

In principle all thesa types of houpilals should ba veprasontoed,
each with 1ta appromiate mmerical shara, in tha gtructure of each re-
gion's hoapital nelwork. Cortain of the highly speclalived Ingtltutlong
and special hospitulds could not and wouldd not need to bo set up sepnrately
for each reglon, but would e sel up on an intereplonal basiy, but bhis
interveglonal institution would have Lhs ai'fidliates in Lhe various arens
that would bo wnder the vegilay suporvision of @ taam of apcelaliata Tron
the parent Institutlion., The regional hosplialivation plan would bLe the re-
sponaibility of the oputinas (Qoced commnitics would also pavbicipale),
and each of tham would have o defInite ahare in dovweloping the wartine hoa-
pital notwoul.

ny m-lk'ing, a pore thorough sualysis of wartime needs and wartime cons

Lha Lion ol the ;\:\"}‘H abion ond Lho o
forces, ~-~~"'““'w' one has the epproximate (oifficiel) copacliy ol the lnstd-

tutlona, one can cestablish the share off each type of hospital in a vegion'a
total cnpacity and the reprosentation in the tolal nmumber of Lhe region’
hospitals, and ‘then the same would be dene for the capacity and namber of
hospitals in the ropublic and in the Federation,

Field hognite? ~, wibile bogpitals and specinliszed hoaspitals eadloed
foy an cenne

enliol element: in the beapltal sevviece In some conceplions awve




not preovided for bn the atiuctde of the homital rarvice wo have pra-
pentedi.  In thia regiosal syalem of ovgunigelion thove srill opdiparily Lo

no P for enbive hoapituly o wove (fteld and mobile hoapliale) in erdey
Lo vides bimely ald ave hooplial cars, aines the heapiinds axiase fram

the outlsat in 0l) areas and wilthin range of all rouies, end whan their en-

pacitly in inndequate at o particulor mament, they can be pent reinforee-
meirta In the foim of moblle Lteams. Lt Le also unjusitificd fox hoppital
care in the domain of' the nurrowly speciadized fields o be based on ten-
porvaxy solntions (epacinlised hospituala!j, when more parmoncnd organizas
tlonal formg providing thel cnre already extob within the veglonsl syobem,

Hot over, one must not exalude aliogether the possibility of organi-
gational proesdwrres dueh as mora narevow tLawporery spevulallsation of vertain :
genaral hospltnls or, siy. maklng & cerbtaln nuiber of general hosplials ol
the £lrst type mobile, i 1t would be o miatake to sdopt bhess ovgenlza-
tional aryvangoments as the [oundation of hospitn” Lave. Mabile elemenls

(hoopital teams, swglical teams, ebe.) which uave been provided for in the

offfctal atructurs of individual inatitutlons or aug rageryves -~ modeat in

thaelr oball size nnd squipmont, bul on the olher hand wery nuerous --

could be the vaals for mobllity (mareuwver by movament) in the syntem of the . By
honpd kel sarvive aet up in the gpleit of Lhe concopt of heallh care in na- 5 =
tlomwide defense. ‘thoy would go oubside the parvent iustilutions to caryy ) ¥

on thely aatlvity and would #oly on local personnel and aquipment. It
wonld be lrrational and boyond ouwr roodintlc capabilitics Lo bage that noe
LIl by exelunively o predemlrantly on the required mmitrer of mobile hoa- £
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The schame we have proposed of the atrueturs and tarritoriel {is- H
tribwiion ol bospital lecilitles would in priuclplo resolve the quontion =
of the opgonization of hospital serviee ol bhe generald wedienl, apecinl. :
lsed and highly specialdzed Lavels within the frmaework aod splvit of the
vagliondl, health cave aystan.  However, the dynomies of the wortime situe- :
Tion and the diiferent nature of reglonul nesds and of reumpbancea wlll not ’ 3

intermedinte variants, and Lhe local hosplial ean nloo davelop on flg tew-
vitory suxiliary infirymnvien, partloulacly when there ame compelling rao-
sons f'or graatey digperaion.

At

L tolerate rigid and wnwarying blucprints, but culd for trecdom and the pos- g
15 sibility of adapting sigze, stmecture and vered tovial diatvibubion of hone éi
' pital facliities to the aituation an it develops., %
¥ TL iy preciaely for that renson that one connol dnsiat on always e
= : ackiy and tho gone shouclure of : : J'
: weltlibiae of onch fantdtetion con bo adapled givan %
g as, the gencral heapltal eun be developed in vorious A

Siunce the Inflow of Lhe injured aud aichk will nol bo unllovis along
all routes and tu all regliov,, tanporary vaintorcements wlll be veauiroed
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af placas where ne have Hgleﬁjé{j grongly. whieh ia why there : e
tonz wobile wiibta guch 86 swgicel nnd othoy tems In the -'z-;-,mLu‘m of

the rervice. The quastion of wanauvering hospibel coepicity can be resoived
In the fomm of tactical reserves 1nclude\l Jn Hm ho api t,.fu U‘u;_'l,u 2 {mobllc
veloped generl hospj.'lzm.n) m\d amo by clo;tinb o rumu,.mg carluh\ n(;jlj-
tlaao. gy . on & bhrentened tarriiory. and by \,’!.ﬂi?‘.g apma of tha peracnngl Lo
expond facilitles in another area.

There are speclal procedureg and {orng of maneuver relabed to causes
of tamporary cccupatlon of larger or analler parts of the territory vy an

aggrensper. In this connectlon we should refer 4o certaln positions formu-
laged in t.ha Guldelines for Nelenze of the Socin)iay lcdm-fx' Republic of
ugoslavia Againat Aggreasion: "Theve are no parts of the terrilory that

would be lebt bo wn aggrcusgor withoul a fighi, nor are thera parts of the
tarritory which an aggressor woulsd Lemporarily occupy tnd where combat

would not be weged sl where the . zople would not offer massive rveasislance,”

andt thon Durther ont "1t Ia especially dwmportant thaet our sociopolitical
sy sbom nm'.lntnjn Ttaely and tvnetion pormunontly with 231 tta aliuctuvea on
*C."TO“P"* \“ Q0L ')- L\!. h ‘ RIS u_) . " {}}

L

14 is obvilous that the population and units of the armed forces on
thgas tervitories must be provided deiinite condi nun for health care, ine-
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guesbion abould not be left to gpontansity, but the realislic agsamplion
that. In the spontaneous course of evonta gome .-\u.lhﬂ pursonnel would think

o best Lo cvacuate and flee outside the aggressor's bhumediatoe whaje
others would stay In ceoupled pluos aupgeats Lhe direciion to - 0
woeilng procadures that would he nl-mnml

Ta any cafe che gystom of hinapd

fgabion on such sraas cusht 1o
sutficlently {lexible and adaptable Lo manieniavy cireumstonces and to the
character and degree of conlrol of tha Léwrilory by the aggreaser no ap Lo
be nble Lo wninkanin dtsell and function conlinuously. In facl evoery rae-
slon ouht Lo have the relevanl plang and medduiadn & conglant readineas Lo
selc up such a osystem on its Lterritory o good Ulne ahould the need arise.

2

Hospitalization of Mewbers of the Mmed Foroes

i i:'c:i\.: oo moabuors ol Uhe adaed fovees
1o nationwide defenag aa 'ml"i. of {he unified hospital network ool up to

neet the needyg of l,l entire populaticn. iHowever. there arve cerbain cip-
cungtaneen thal require coertadn gpecifMoe procedures and measurcs in orga-
nicing hospiiallcatlon for membors of bhe awmcd foroes, fmong &
avptbancea LU dg of ne small imporlance Lo the ov-,q-nl,] dimenaions of
pltal capaci iy that nowbers of the resarlar aamed Porecs cowdd not he
for through trostment at home, and

WOl be provided

hia could be done for member: o terri-
W y - : H SN HE S A e anin ot MY gE .
torial de fense \,i tooondy Lo o ldmdiced oxtent. it iz therefove pocossnyy
for appropricte inctiteiions Lo be pel up over the on torvitory: Lhaue
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would be centers for light wounds and light cases of illness and for con-
volescents; they would have & soundly orgaunized service For physical. iher-
epy and rehebilitation go as to enable patients to return to their units as
fagt as possible.

The problem of the physical protection of these wounded and sick is
nevervheless the mogt difficult one, Without neglecting preparations to
tnke advantage ol internacionel conventions concerning protection of
wounded military persoanel and military medical institubions, there 1is
still a necessity for Dull preparedness Lo probtect the wounded end sick
should the aggressor trample on those conventions.

Searet hospitals and secret underground sheliers were one of the
nrincipel means of protecting immobile wounded and sick in the National
Liberation Struggle. It is realisti~ to assume that in a possible war
there would be congiderably more casualties than in the National Liberation
Struggle, and only a smeil portion of ‘the wounded and sick could be “con-
cealed" in & menner like that. On the other hand, it would not be wise to
concentrate all ‘the wounded 9. @ick in the depths of liberated territory,
sinee the security of even pratr of that territory is only relotive.

In the Guidelines Yor Defense of the Socislist Federal Republic of
Tugoslavia Againgt Aggression we algo find the following views, which have
gpecial impoyiancs relative to thie queshion: "The struggle to held and
conbrol space, irncluwding the spnee which vhe aggrassor has temporarlly oc-
cupied, is a coashant tagk of owr armed cowbat and of' all other forms of
vegistance,” gince "the creabion and holding of liberated territory in tem-
pororily occupied regions would have exceptional military and political im-
nortance,” and this presupposas coubat over the entire berritory of Yugo-
slavia and the holding and cresition of several liberated zones on tempo-
rarily ccapied parts of the teryitory." [1]

As we heve already emphasized, a combination of dispersing the
wounded and gick over the entire tervitor:r with evacuetion into the inte~
ricr is one of the foundations for protecting them. This presupposes ecg-
“ablishmernt of sizable facilities feip hospitalization in the nore secure
areas in the intexior, but one would not allow the wounded and sick Lo be
excessively concentrated in these areas, which makes it necessary that con-
ditiong slso be found and created for hospitalizeticn of members of the
arm *d forces in all other parts ol the territory, including those which are
in the reer of the aggriosorts forces. With regerd to the use of these
territories the concept of defense set foxrth in the passages of the Cuide-
lines we have quoted suggests certain fairly concrete procedures.

The system of dispersion would also be applied as broadly as possi-
ble on territory uw the rear of the enemy forces, using in particular areas
libeorated and areas urder wcak control by ‘the aggressor, bearing in mind
that the asggressor is not capable of constantly maintaining every settle-
ment, every house ond every foob of territory under his effective control.
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In case of an immediate threal, the wounded and sick would be gathered up
and moved aboul on this bterritory, wmight possibly be housed in secret shel~
ters, and if necessary territoriail and other units would be conmitbed o
their protection.

On whatevex part of the territory they are located, in the deep ine-
terior oxr on territory temporarily occupied by ‘the agsressor, hospitalized
nembers of the armed forces should always be in an sppropriate state of
readiness and should always have a plan of measures ard procedures should
they be expogsed to an iumediate threat., So that these measures can be car=
ried out more easily, wounded and sick wilitery personnel should if unecces-
sary be placed in separate hospitals or in separate departments within
joint hospitals.

Buildings Used to House Hospitaels

Because of the considerably greatexr ieed for hospltalization and
because of wartime devastation, whichk ungquestionably wowld also affect hos-
pitals, it is obwvious that only a minor porvion of the facilities needed
could he provided for in the remaining peacetime hospital structures. For
that reason a major portion of hospitalization would have to be organized
in various pubiic buildings and also apartment houses. Sizable selltlements
and cities offer ccnsiderable conveniences in ‘this regard with tueir ho-
tels, garrisong, schools and other structures, dbut there is a quesbtion
whether it iz wise to have major hospitel facilities in cities in view of
the threat to tham and their exposure to air attacks. Certainly the cities
should not be deprived of their own hospital service. on the contraxy, the
needs of ‘the very population of the major settlements and cilies and the
large mumber of casualtics because of bonmbing and active defense would re-
quire that there be appropriate hospital facilities within reach. Large
building structures in cities, various underground structures, shelters,
and so on, offer considerable possibilities for developing infimaxies
with the necessary hospital operations wnder relatively good conditions of
nrotection and security.

Nevertheless, even assuning that sizable hospital facilities will
be developed in cities, there will gtill be a need to take advantage of
other possibilities, such as, say, hotels in tourist areas and also numer-
ous villages; incidentally. during the National Tiberation Shiuggle the
labter were in many regions of the country the basic foundation for the
organization of partisan hospitals. In certain regions that have a short-
age of suitoble public buildings it will not be possible to achieve the
planned capacity without making extensive use of villages. In spite of
the objective difficulbies in finding buildings for houging hogpitals, the
village also offers certain unguestionable advantages, such as, for cxam-
ple, the use of local manpower and locel resources to meet various neceds.
In World War II it was not uncommon for even the regular armed Torcees to
set up hospitel facilities thalb were based on the local population and its
dwellings [5], and in North Vietnam in the ears of American aggression
the prineipel hospital facilities were developed in rural villages [3].
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Moreover, the use of the village has specilal importance from the
gtandpoint of the protection and security of hospitalized members of the
armed forces. The basis of this protection would be evacuation to the in-
terior of the terrvitory, accammodaticns in wreletively secure axeas away
from major military directions and commmnicevion routes, and in dispersion
over the entire territory. It is precisely this dispersion and evacuation
to more secure areas away from the major military directions and routes
that come down in practice to quartering the wounded and sick in numerous
villeges.

The use of the village for this purpose would be congidersbly easier
if at least minimal preperations were made in peacetime: for example,
gketches as to the housing of parts of an infirmary and an inventory of
what could be procured from local sources would be prepered in every vil-
lage where there are basic conditions for setting up infirvmaries (suitable
locatbion, good nousing conditions, enough water, favorable circumstances
as to food g.ply, and so on); a certain munber of persons would be desig-
nated and trained for work in the infirmary; prefabricated structural ele-
ments would be prep. .ed at wvarious points so that certain structures could
be rapidly sel up, ete. On a site prepared in this way the appropriate
team (& hospital tesm -- the core of the future hospital) might set wp a
hospital for the needs of the armed forces and the local population in a
relatively short time, relying ov local manpower and materials. If these
preparations were made in the 7. - of general social. campaigns in local
coommnities, in which citizer - nld show voluntary initiative and the Red
Cross, young people and wonx (14 heve a particular shar = {there would be
no doubt whatscever of the’ . -qplete success.
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WARTIME MILITARY MEDICAL EQUIPMENT FOR CARE OF THE SICK

Madical Colonel Aleksandex
Hranilovic, docent and graduate
pharmacigt, and Medical. Colonel

Iven Pelmar, docent and doctor

The process of caring for the sick encompasses two basic actions:
diasgnosis and ‘breatment. Diagnosis is a precondition for expedient treat-
ment, and when there arxe large numbers of sick people, especially in war-
time, it is also a precondition for professional triage. It is character-
istic of present-day medicine that diagnostic methods are experiencing un-
heard of developmments and new means of treatment are constantly being dis-
covered and produced, especially drugs. Very complicated equipment (arti-
ficial Iidney, electronic devices for monitoring vital funetions, and so
on) is being used in the process of treatment. Present-day diegnosis fre-
quently requires complicsted apparatus that requires special operating
conditions and the help of highly qualified collaborators: chemists, bio-
chemists, physicists, pathophysiologists, pathologists, and so on, Under
waxtime conditions it will be the exceptional case Lo have these highly
qualified collaborators in various fields and also to have the complicated
equipment and opportunities to use it. T1 is quite clear that this kind
of equipment and also many drugs mamufaclured abroad are being omitted from
waytine military medical equipment, since their use under wartime condi-
tions wowld be brief, uncertain and uneconomical. In wartime, then, the
military medical service and the health service use in principle -vhose di-
agnostic aids which yield the maximum results, which con be uged with the
available personnel. and which are generally recoghized and reliable. The
asgsortment of drugs is also being limiled and includes drugs whose reliable
effect has been verified, primorily those which the domestic industry can

supply.

Wartime military medical equipment for the care of the sick is usu-
ally divided into the following:
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a, equipment for diegnosis;

b, equipment for the breatment and care of the sick.

Equipment for Diagnogis

The equipment and supplies (aids) used in diagnosis are to be found

7 in lﬁili'l:ary medical kits which are part of individual and group medical

equipment, and some are clagsitied eas individual. articles, since in view of
thelr size and purpose they cannot be made part oi the content of a medical
kit, The types and quantities of these aids which are lssued 4o individual
medical personnel or the medical institution depend on the {ypes of medlcal
service being rendered to the sick, on the professional competence of the
medical person, on the specialigzation and capacity of the medical ingstitue-
tion, elc, For example, in wertime every physician would possess the bagic
medical supplies €or conducting e medical examination within the limits of
general medical gervice (thermometer, stethoscope, blood pressure aprera-~
tus, tongue depressor, etc.). 'These ajds in diagnosis are to be found in
the medical kits for this medical station which are in the possession of
the physician (see VOJNOSANITETSKI PREGLED, Vol 31, No 3, 197k, pp 186-190).
At higher medical stations of the amad forces and in hospitals diagnostic
aids are usually grouped by specialties or branches of medicine, and sub=
units and ingtitutions are equipped with specisiized medical kits which
offer the capubilily fou broades dlagnosis and for rvendering a higher foxm
of medical aid. Since the principle of functionality is applied in meking
up these medical kits, the desired capabilities are created for a particu-
lar branch of medicine by combining military medicel kits and individual
articles,

The basic medical kit for this purpose is the "Outfit for Disgrouls
and Work With Outpatients," which is intended for the work of the inbernist
or speclalist in general medicine. This kit is alac adequate for the worlk
of an ophthalmologisgt, ear, nose snd throat specialist, dematologist endi
specialist for infectious diseases; that is, it makes il possible for a
physician in one specialty to conduct a basic examination in these other
specialties.

This kit contains diverse medical supplies, instruments, gear and
rubber articles, and because of the capablilities it atfords, it is Lssued
to all speclalized outpatient clinics and those hospital deparitments or
subdivisions of highecr militery medical stations of the reguler srmed
forces where a medical specialist is working.

The medical kit labeled "Drugs and Outfits for Newropsychiatric
Work" is intended for the diagnosis and treatment of the sick by a neuro~
psychiatrist, above all under ficld conditions. The contents of this kit
make it possible to conduct a neuropsychiatric examination and basic diag-~
nosis, ard the drugs are used Lo treat light ambulant cases ci mental
traumn in the sense of tranquilization and psychotherapy. Since the
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purpose of this medical kit is limited, it contalns tranquilizers, basic
supplies and gear, syringes, a sterilizer for instruments, a percussion
hammer, an apparatus for measuring blood pressure, cte.

Even in wartime present-day diagnosis cannot be imagined without re-
liance on & laboratory whether the physiclan 1s working in s clinic or in
the field., It is certain that laboratories in hospitals and medical insti-
“tutions in the area will have a larger volume and broader scope of clinical
and chemical work than will be the case in the ailitery medicel stations of
the armed torces. This difference results not only from the division of
labor agreed upon, but is also an inevitable reflection of the conditions
under which the relevant speciallist will work in the very mobile military
medical station by contrast with those under which biochemists will perform
thelr professional activity in health centers, medical centers and hosvi-
tals. Therefore the methods, leboratory gear, reagents and equipment: used
for clinical chemistry under field conditions are adapted as much as pos-
sible to those conditions and represent simple, rapid and satisfactory so-
lutiong with regard to the accuracy of the standard methods used.

A2 e 00 e b M i S

Two medical kits have been developed for work under field cordi-
tions: "Biochemicel Laboretories, Basic" and "Biochemical Lsboratories,
Supplemental," the first of which also contains a section called "Instru-
ments for the Work of the Microscopist.” which can also be taken as a sepa-
rate medical kit.

A S S

The basic biochemical laboratory is a medical kit used to determine
the number of leukocytes in the blood, the leukocyte index, to delect pro-
tein, sugar and urobilinogen in the urine, and also for conducting certain
specific reactions in the blood related to the organism'se rcaction to com-
bat poisons.

Sl

FALHRPS

The supplemental biochemj.cal laboratory is used to carry out the
following analyses:

a. in the urine: detection of protein, sugar, acetone, urobilino-
gen and bilirubin, and also to differentiate the sediment of the urine;

b. 1in the blood: determination ot the number of leukocytes and
erythrocytes, the leukocyte formula, sedimentation, hemoglobin, urea and
sugay:

B Tt 7 i o o P s s U E i i R Sk Dol o

¢, in the spinal fluid: dJdetermination of protein and the number
of elements;

d. in punctate: determination of protein.

The laboratory methods are adapted to the working conditions and
z the professional level of the laboratory pexrson, the medical technician,
Most of the reagents used in peacetime in the form of solutions are in the
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form of tablels or paper strips in these kits, so that work can be done
quiclely and with minlmum gear, nevertheless retaining adequate accuracy.

The principles of the chemical reactions are in principle adapted
to standaxrd methods taken from medical biology, and the only difference is
in the form of the reagents and the manner in which the procedure is car-
ried out.

Figure 1. The Medical Kit Labeled "Outfit for Diagnosis and Work With Out-
patients.”

The "Ficld X-Ray Apparatus" is a piece of military medical equipment
consisting of X-ray apparatus, a photolaboratory and an electric generator.
The X-roy apparatus can be used for either roentgenography or fluoroscopy,
which develops 30 MA and 85 KV, and it can be connected to the regular
Dovor supply or can be used with its own generator. It is packed in
crates, and it takes sbout half an hour to set up the equipment for work.
It also has a table on wheels so that the patient can also be examined
with a Bucky disphragm.

Thiis medical kit makes it possible to perfomm the following diag-

nostic procedures:
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a. fluoroscopy of lungs and heart;

b, roentgenography of the skull, bones and joints;
c. fluorogscopy of the stomach and duodemum uging barium sulfate;
d. natural photography of the abdomen and urinaxy tract.

Equipment for Treatment of the Sick

ol v L

In addition to the medical kits already described, the "Physician's
Bag," "Drugs for General Medical Aid," "Drugs and Gear for Neuropsychi-
atric Work," etc., several types of medical kits containing medical sup-
plies and drugs and kits intended for care of the patient are used in
treatment of the sick.

The medical kits "Pharmacy, Field" and "Pharmacy, Basic" contain
drugs and chemlecals and instruments and equipment for preparing drugs.

The field phoaniacy is issued Lo those military med cal stations and
health institutions where general medical service is offeiad, since it con-
taing drugs intended for the work of & genceral practitioner, This kit is
handled by a pharmaceutical technician, and the contents include antibiot-
ics, sulfonamides, analgeaics, bronchodiiators and other drugs necessary
for cmergency ald and treatment of the most common illnesses.

btz

The military medical kit veferred to as "Pharmacy, Bagic" is han-
dled by a pharmacist, the content of drugs is more diverse, it makes it :
poasible to meet needg which ariae out of the work of a medical specialiast, .
and 1t also makes it possible to prepare certain basic magnistral drugs
(eyedrops, powders, ointmenta, solutions, ete.).

The militery medical kit referred to as "Drugs for the Sick" is ine-
tended for Lreatment of a certain number of patients in medical, institu-
tions and military medical stations where an internist is working. The
agsortment of drugs is broader, and in conbination with the military medi-
cal kit referred to as "Pharmacy, Dasic" it can meet the wartime needs of
most medical institutlons where specialized oaid has been given to the gick,

The militaxry medical kit referred to as "Drugs for Infectious Dis-
eases" has been mode up in a similar way; it contnins a broader specific
assortment of antibiotics, sulfonamides and other drugs used in treating
the most common infectious diseases in Yugoslavia,

The military medical kit referred to as "Oulfil for Care of the
Sick" and "Hospit~l Fquipment" are indispensable for the care and atten-
dance of patients undex rfield conditlions, and they contain articles such N
as bedpans of varlous types, garbage buckets, cans for washing the hands, ;
a device for heating vater, pots, brushes, glasses, cte.
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Very up~to-date equiyment for diagnosis and trcatment, usually in
the form of portable apparatuses, are alszo weed in wartime medicold Ingti-
tutlons and military medical stutions: electrocardiographg, defibrille-
toras, pacemakexs, ote. The types and nunbers of these apparatuses depend
not only on the physiognony and capacity of the healbth inatitubions, but
also on the conditions under which it will be oporating in wartime. That
ig, it operation under atationary conditiona ia provided for with n guaran-
teed source of electric power, the available peacetime equipment can be
usged without limitationa. On the other hand, operation wnder fiold condi-
tions and in movement affoct the selection of the type of apparatus so much
that the correct orientation is exclusively toward portuble apparatuges
which use batteries ox storage batteries for their operation. The experie
ence fram the peacetime emergency medical aid servvice will cortainly help
every medicel institution to find the appropriate solution for its own con-
ditions.

Figure 3, The Neretva X-Ray Apparatus in the Military Medical Kit Called
"X~Ray Machine, Fleld."

Tt appears that the mogl correct orientation is toward medicn) kits
and individuad. medical articles (electrocardiograph, defibrillator, ete.)
in equipping wartime medical institutions and military medical stations
with wartine medical equipment for diagnosis. ‘Yhis method, which is based
on familiarity with the features of medical equipment, makes il pozsible
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to caxyy oult sound prepavationa. Medical supplles and drugs for treating
the gick arc prepared in the form of medicel kits, and they vepresont the
simpleant and easicst solution in the preparations of the health service,
although cvery medical inatitution, anelyzivg i1is own capabilitlies, noueds
end wortinme assigmment, way also fowm reserves of those supplies oz paxt of
ita pharmacy or the subdivisiona of the medical institution, maintain the
oppropriate lovel and assortment of its peacetime inventories.

Submitted 9 September 197h
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(pp 3%3-34h] UDC 355.01:023.058, 2459 0 159,043 302"
PRESENT=DAY TRENDE IN DEVELOPMENT OF CHEMICAL WEAPONS

Madical Lloutenant; Colonel
Nedeljko Roslo, doctor,
Sector for Fharmaoology and
Toxicology of the Ingtitute
for Technical and Medicol
Peotectlion, Nelgrude

The use of polsonous chemicals as woayons datea from anclont tiwmen.
lowever, the modern higtory of chamlen) woeapons begina with World war I,
whan phosgene, wuatand gna and other nolnon gnses wers usad. Since that
time, as technology fnd organice chamlbatry have developed, chemical weapon:
have also Leon developing. An lmportant tactor in this development hag
been the aynthests of the very toxic organice pheaphorua compounds sarin,
tubun and goman, which Schradey and his coworkers synthesized in 1937 1n
the laboratorics of I. (. Faxrben (Germany). fThe discovery or thene coms
pounds marked a new stage in tho modern historxy of chemical. weaponsa, and
there are some who regard April 1042 (when mass production and stockpiling
of tubun began) as perhaps a move important date In the development of
chemlical weapong than July 1917, when mgtard gas wag used as a canbat
polson on the frent.

In the tirat postwar years (harve wadg 1Little Lalk aboul chemjoal,
weapons, probably because the wovld was alitll greatly impreased by the de-
gtructive power of muglaear weapons. ‘Thanks Lo the intensive progress of
technology, improvement in thae synthetic capablilitles of organic chemistry
and the technical, rovolutlon in general, an encumous nuser off biologli-
cally ective caimpounds have been synthesiwmed. Many of thom have drawn the
attention of militmrry reaenvchers bechuse of the possibility of thelr use
ag potential, cambat poiasons,

Pregent-day regearch in the ficld of combab polsons in military
chemisbry and toxicology is alet 1n two dlrections: toward finding moxc
cffectlive chemical compounds within a existing groups of cambat poiasons
(nerve gases, tear gases, cte.) and townrd the devalopment of now types of
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combut poisons (for exemple, paychochemicel polsona, "ethnlcally selactive
polsonsg,” ¢te.). We will cite V-polacong witieh velong to the growp of nerve
combak poisons, o an example of the davelopmont ol woré elfective wonpon::
within the Limtts of exialing combal poloona. ‘Fhat is, ‘the "conventionnl”
nerve gotes socin, tobun and seman (or G-yolsons ws they wre obheiwlde
cnlled), hecnuse of thelr physivochaemicad wropertics ~- good volubility and
the lack of odoxr and coloy == wera envissged primaxily for poisoning by in-
halation, and inbalation of the Dwes of those polzon gases could ba enc
tirely pravented by putbing on A gasd mask An time. Rasoaveh wap therofora
almed at finding compounds in thin group of polpon gases which would eifegs
tively peretrate the ovganiom by scme obhoy means even though the gus mask
wag put on. Thia led to the diacovery of the Vupolsonz, which, flrat, ave
Lenadon of thelr Duies they are not very volatlle and wiwy very suslly
renctrate tlvongh clothing end skin in the form of minute droplebs. We
wlll clte the poychochamleal polsons, vurious meana of tompovarily inca=
pacttating lwnan belngs, polsons uged by cohmandos; ebo.; as an exowple of
the development of new types of combat poiluons which at the gwne t:bme
arented opportunities for o new wode off chemical warfave. In genesald it
can be anld of moat of iha more recent "lncondlawy” and other woeapong that
they are aasentially chemloal, and thal thelr effect La baged on the cre-
atdon of a biochemlaal lecion in the ovganism. Thus various "lnoendiaryy"
weapona (napalm, white phosphorua), aay, and weapons waed to destroy planta
or %o detolinte forests (herbicides) and chumicnls used to alter weanther
comditions are in a gonae chemiend wesbona, sinea thoy have s toxio effect
on the ovganian all the way to o lathal entceome., ALL these wwapons have
been used in the move recent military conilichs (Koren, Vietnam, the Ayab-
Laruell contlict). lHowever, the true chamicul weapon iz only that weapon
whilch produces dlreot and exelusively toxic effeatsa on the 1Living ovganism,

The prosent-day thwetleal olaaai Meation of combat poisona dividon
alll combalt poisons into tvwo cabogovies: lebhal, intended o dastyoy man-
power, and nonlethal, which ave uscd to tempornvily incapaciiate unan ho-
ings (Schell, 1962; lerach, 1970). This division fmlly reficcts the neEa-
ontb-day trend in development of the chemical, weapons and indlcates the po=
larizution of combut poisons. On the one hand we sce the emergence of ox-
lramsly toxic compownds with a highly deadly offect (nerve gases), and on
the other we see compounds with o Lemporvary toxic eftect on manpower that,
do not harm the orvganiam irvaverslbly. ‘hiz division of combat poisons
camot, of course, be scceptod from the medieal atandpoint since it Lo dit-
rienli to predict to what extent any poisonousn substance wiitl be ef'feoctive
In canalng only reveraible and Lewporary pathological distawrbonces. Thias
divigion 15 therefore more tmportant trom the standpoint of military taco
tlea.

The idea of temporarily incapacitaling an cnomy in war is not new.
Tt ia well known thal wmany chemical compounds, drugs and 5o on ean selee-
tively cawie izeltated disvupbions of certain phy:siological function: which
wvould tenporarily mralyze people for a time without Leaving permancnt
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pathological chinnges, Thls Kin tomporary ineapacitation oan be achieved
by Blockdng certiodn piyraiaanl M‘d nunut‘] Lu.u.Lto'H of* ths organism. Thal ig
i * incapacitoting polaong (o "incapacilents™) can be divided into
thouc whleh prlmarlly aflfeat somable functlons umd those polseng which dom-
Inenbly affect the mental (unctlona of thié orguaniam.

- The following samatio effects whioh would come inln coneidervetion
for tenporary incapneitation of human belngo wre most [requently mentioned
in bhe militavy Litorabure: paralyais and disguptions ol the tonus ol the
skeletal musondatuve, dioruption ol the coordination of movaments, surprisec
changes in blood presguxe (eapooinliy orthostatic hypoutenaion), mrloun dda-
twbenoaa of the gastrointestinnl apparatun (intensive vomiting, dlaribea.
olaa )y temporavy blim.i.noss and deafnesg and intensive lenving, sneczing or
soughing (Robinmen, 1968; stade, 1963). Bven Lthough & large nuber of chame
lend. campounda or drugs (wndesiruble eitects) can cause Lhose somatic ine
Juries, orly a few combal poisong have bacome gtardardised in the fomm of
chamical weapons. These ara the so-called upaetiing agents such as ortho-
thlorbenzylidena -mu’lonnniivhl@ (CS-poluonn), and then chlovoacelophiznons
(CN=poisong) and adomsile (DM-polsons). in amell concontrations they se-
verely lrvdtate Lhe skin and wneosn and causge intensive loaving, olrong
cougl, sneezing and headaches. Uaing higher concentrations, the toxic ef-
foct of the upunebiing agents mny even last several hours afbar the end of
the contamination. Under exceptional clyrcumstances, dcpm‘d'l ng on the men-
ey of uug, these Dolaong also cau 2 Lo vitad {funcuions
with # lethadl outecamo. 0% 13 woll known that they were used in Iarge
amownvis and b variows ways in the vietnam way, Moreover, the €S-. CN- :uxl
MMepolsons arva slao eailded “police” polsons ("viot control agents"), since
Ghey dra unod to suppress mass unrest and demonstrabtions. The woul eilec-
t1ve Dolson tn thia group is €5, because 16 hag o wide gop bebweer the in-
capacltating dose und the cuc.umwd lathel Index, BEffectivo incapacita-
tlon of human boings L achieved with contamination of the alv wibh sevo-
sola (slze botween L ard 3 microns) in a concentration of 10.0 nu,;/m;ln,-"'m:} 3
the lethal Index, Ll.e., the wolubionghip Letween the concentration of C5 in
the air and the exposure thme which would coause death 1o between 40,000 end
75,000 wg/min/m3,  In other vordy, €5 comes close Yo the Lype of the "ideal”
Ineapocttating polsons: even wnder vavying conditions off application ft
ought not to cause the death of the vielims of the poisoning.
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Wa .-3houil.d also inclnde in this ¢_,1 cup of 1\01 aons the pe cvmu.,.l\v known
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in neonlelnal concentrations.

Srddy incapacitaie poople when used

The other group of polsous which tempovarily incapacilale people i
clude: those chomical substances which cause in maan beings disturbancos
of nommal mentel aclivitics. By coutraasl wilh the previous group, cspe-
cladly bhe Ch-poisons, the hovmiwl effect ol Lthese psychochemiceal polsons
lagbs oven aftoy contocel with Ghew,  Yibensive regearch In this fleld be-
gan in Jate 1850, and the meblle was Civad informed abowt thom in 188 when
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the United States declared the so-called policy of "war without death.”
There are wnofficial daba (Neileonds, 1973) to the effect that these poi-
sons were used in Vietnam. One such poison has been standardived as a
chemical weapon in the United Stabes Amed Forces under the code name HZ-
poisons (Mersch, 1970). The BZ-poisons cause digturbances of higher pver-
vous activity and of the vegetalive nervous system; bthese disturbances are
manifested by psychomolor excitation, dysphorie, hallucinations, and dis-
orientation in -that the victims completely lose contact with the external
world. It is well known that along with the BZ-poisons there are also many
other compounds or drugs that can cause similer digtuirbances of mental and
vegebative funcbions, whether it is a question of taking the so-called
"true" hallucigenic substances (LSD, amphetamine derivatives) or, on the
other hand, of accidental or suicidal poisoning with Loxic doses of many
drugs (sccpolamine, atropine, phencyclidine, etc.). These psychomimetic
compounds arc used in experimental psychiatry to evoke various types of
"model psychoses” and are of importance as potential combat poisons.

In short, according to the information from the literature, the
present-day arsenals of chemical wespons consist of the following: ex-
tremely ‘toxic nerve gases (G-poisons: sarin, tabun and soman and V-poi~
sons) and poisons for tewporary incapacitation of human beings: €S-, CN-,
DM=-, and then nitrogen mustard and BZ-poisons.

The hibliography can be obtained from ‘the author.

Submitted L5 Febuuary 197h
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PHARMACOLQGICAL AND TOXICOLOGICAL PROPERTIES
OF PRESENT-DAY COMBAT POISONS WHLCH CAUSE MALAISE (CS, CR)

Medical Lieutenant Colonel Nedeljko
Rosic, doctor, Medical Lieutenant
Colonel Radivoje Kusic, docent and
doctor, Medical Lieutenant Colonel
Bogdan Boskovic, docent and doctor,
Medical Lieutenant Colonel Viadimix
Vojvodic, professor and doctor,
Sector for Pharmacology and
Toxicology of the Insuvitute for
Technical and Medical Protection,
Belgrade, and the Clinic for
Internal Discases of the Military
Medical Acedemy

The group of agents that cause malaise which have been standardized
ond which are in the arsenals of chemical weapons is made up of the follow-
ing: orthochlorbenzylidene-malononitrile (CS), chloroacetophenone (CN) and
adamsite (DM) [81. According to the most recent information, the recently
synthesized poisons with the code name CR [3], which still has not been
stendardized as a chemical weapon, should also be put in this group. Ir
any case, agents ‘that cause malaise belong to the group of poisons for
temporary incapacitation which have an irritating effect on the skin and
mcosa most probably through stimilation of sensitive nerve endings. This
irpritative effect cauges a number of painful and uncomforteble feelings
such as intensive tearing, blspharospasm, severe cough and sneezing. By
and large +these combatl poisons have a short-lived effect, their toxic ef-
fect occurs almost instentanecusly, and it lasts only so long as it is in
contact with the organiam. Agents that cause malaise were used on o large
secale in the Vietnam waxr (6, 10, 13]. By way of illustration we can say
{thet in 1967 alone 580 tons of these poisons were used, and by 1969 the
production of about 2,900 tons of agents that cause malaise was planned.
Aside from thelr use in war, the poisons in this group are used to quell
nags disorders, demonstrations and gtrikes, which account for their being
called "policu poisons."
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In this article we will present the principal rhamracological and
toxicological properties of only +. 3 most recent poisons, i.e., of CS and
CR, since chloroacetophenone (CN) :-.d adamsite (DM) were used in World
War I and there is quite a bit of information about them [2]. Moreover,
CS and CR poisons differ considerably firom CN and DM polsons in that with
respect to thelr toxicological properties and tactical use they cor close

o the type of the "idesl"” poisons for temporary incapacitetion. We are
thinking here primerily of those poisons which have a large gap between the
dosage which effectively digables and the lethal dosege, i.e., they have a
broad "safety" zone. According to the figures we give in Table 1, it is
obvious that the (S poison is the mogt suitable, since the gap between the

dose vhich is the threshold of irritation and the lethal index is great
(0.1:75,000 ng/rin/m3).

Table 1. Toxicological Properties of Di.:omforting Agents

__Type of Poison
o M e
Threshold of irritation
(ng/m3) 0.3~0.1 0.1 0.05=0.1
Maximum tolerance (mg/m3g 5-15 2-5 1-5
Digebling dose (mg/min/m3) 80 20 10
Letha) indey (mg/min/m3) £,500-25,000 15,000-30,000 40,000-75,000

Note: The ﬁgurgs were taken from & 1969 publication of the United Na-

Vevaaw Leldi e

Like (S, CR causes blepharospasms after local application of just a
few drops of a 0.0001l-percent solution, while the mean lethal doses for
marmmels are between 0.6 and 7.0 g/kg of body weight. Consequently, even

in this cagse we are dealing with a strong irritant with relatively low tox-
icity.

The Toxicology and Phaxrmacology of CS Poisons

LAY e
AR

S e

¢S was synthesized by Corson and Stoughton back *. 1928 [4], and the
abbreviation CS comes from the initials of the last names of the discov-
erers. The English classified it as a combat poison only in 1950 [16],
while the Americans usged it for the purposes of war on a Vietnam battle-
field in 1964.

e chemical formu)a of this poison is as follows: E:

Cl :

e CN 3

7 Secnecd

N NCN E




Rt e - - . - W tas gy g SRY by s e 3
i i R cd Hetih, CHEN P ~— FRETIrR SILET AR T O S o G LT VL b O B o A

Orthochlorbenzylidene-malononitrile is a white crystalline substance
which melts at 95° C and boils between 3100 and 315¢ C. It is practically
insoluble in watexr and dissolves well In various organic solvenbs such as
acetone, dioxane, methylene chloride, ethyl acetate and benzol. It is less
soluble in alcohol. In water it rapidly hydrolyzes and decomposes.

I T,

General Toxic Effect of ¢S on Exverimental Animals

The results of experiments concerning the acute toxicity on rabbits
showed that intravenous or subcutaneous administration of doses between
6.0 and ?.o ng/kg of CS brought about the death of the animals in 10 min-
utes [15]. The lethal doses for mice and rats are much higher and amount 7
to between 200.0 and 800.0 mg/kg of body weight. As for the toxicity of E
CS when administered orally, the present deta indicate that the lethal :
doses for rodents are between 200.0 and 300.0 mg/kg [7].

The systemic signs of poisoning with CS poison are manifested by un-
rest, rapid breathing, tachycardia and convulsions. Pathomorphological
studies of the dead animals showed very slight changes in the form of con-
gestion of lung tissue, while no sort of pathological changes were found in :
other parenchymatous orgens. . 1

We should stress that the intensity of the general toxic manifesta-
tions and also the magnitude of the lethnal dose of €S in experimental ani-
mals depend equally on the manner of administration and on the type of sol-
vent used.

Effect of CS on the Eye

Local application of CS dissolved in methylene chloride (0.05 ml of
& lO-percent solution or 0.1 ml of a 50-percent of CS) very rapidly causes
severe blepharospasms and unrest in animals. Moreover, intensive hyperemia
of all parts of the conjunctiva is noted, along with seromucous tearing
typical of the rabbits. The hyperemia was later sccompanied by edema of
the conjunctiva. At times one can also note a strong swelling of the nie-
tating membrane accompanied by ptosis of the lower eyelid.

The blepharospasm and tearing completely disappear 20 to 60 minutes
after local application of CS in the eye of a rabbit, while the hyperemis 3
of the conjunctiva last considerably longer. This hyperemis may be com-
Elica.ted by suppurative inflammelory changes which persist even more than
8 hours after drops containing CS are put in ‘the eyes.

.

Effect of CS When Inhaled

Inhalatory application of CS in tha form of an serosol also causes
intensive tearing and salivetion just a few seconds after exposure (inha-
laticn). However, along with these signs, immediately after inhaling the
CS aerosol. the animals become restless and hyperactive, and between 5 and

s
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10 minutes latex signs of impeded respiration and occasional apnea appear:
these disappear only about 20 mimutes afber the animal has been removed
fronm the contaminated area.

Pathologicel anatomic findings ln these cases of poisoning show hy-
peremia and edema of lung tissue and then necroses and hemorrhages in -the
gastrointvestinal and respiratory tracts.

Effect of CS on the Skin

CS has an irritative effect on the skin of experimentel animals,
causes erythema, necrotic ulcerations, edema and depilation at the place
of application f7). It is interesting to mention that decontamination with
vater and soap does not prevent the develomment of these changes. Complete
recovery of the injured parts of the skin occurs only 5 weeks after con-
tamination. In this connection we should emphasize the fact that the sol-
vents also have an irritative effect on the skin in their own right.

Agide from the fact that in large concentrations CS has a directly
toxic effect on the skin, it bas been demonstrated that this substance also
possesses a sensitizing effect [17]. The skin is ser-itized following re-
peated applications (intradermal or on the skin itself) or suberythemal
doses of CS poison and is manifested by erythema, edema and necrosis of the
skin at the place of application.

Phaxmacolceical and Biochemical Effect of CS

Judging by the chemical structure of CS poison, one can esasily con-
clude that this substance, since it is a very active alkyleting agent, re-
acts very quickly and easily in the organism with SH groups and inhibits
the activity of those enzymes in the blood which depend on these biologi-
cally active chemical groups. The results of experimental research has in-
deed shown that CS acts in a very manifold way, disrupting the activity of
various biochemical systems in the organism. For example, it has been es-
tablished that CS couses disruptions of saturation of the blood with oxy-
gen, inhibits the activity of pyruvic decarboxylase, and so on [5]. It is
alsc thought that CS and its derivatives affect the activity of biological
systems in the organism of experimental animals such as bradykinin, hista-
mine, etc. CS diminishes the activity of nonspecific esterases in the se-
baceous glands of the skin of mice, which in turn pointed to a possible
carcinogenic effect of CS [1]. CS did not display embryolethal and terato-
genic effects in the several species of maimals studied [19].

This composite effect of CS poison in the organian indicates an un-

known mechanism of pharmacodynemic effect and deserves particular atten-
tion in further research.
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Metaboliam o CS Poison in the Organism of Experimental Animals

The results of experimental reseaxrch have shown that particles of
CS aerosol can be resorbed from the pulmonary alveoll into the bloodstream
depending on the concentration of aerosol in the air [1l]. This can also
explain certain systemic toxic effects of CS poison. It is interesting to
mention, however, that CS is not detected in the blood following peroral
application, and it appeaxrs that considerable quantities of this poison
l[m.w]a to be administered for it to be resorbed from the digestive tract

1ll.

The CS resorbed from the elveoli into the bloodstream disappears
from the blood very quickly. This has been proven on the basis of the
short half-life in the blood, which for human blood i1s 5 seconds and for
dog and cat blood is T seconds [11].

As for the metabolism of CS poison in the organism, little is known
so far about its biological transformation and secretion. It is known with
certainty that CS reduces to both orthochlorbenzyl-malononitrile and ortho-
chlorbenzaldehyde [12]. The further fate of these metabolites is unknown.
The results of research have shown that this reduction tekes place in the
blood with the help of enzyme of erythrocyte cytoplasm in which NADPH
sexrves as & specific coenzyme.

Toxicology of CR Poison

CR poison differs chemically from orthochlorbenzylidenc-malononitrile,
as can be seen from the formula below:

o)

o
\ ?;H::g /

The first daeta on the irritative effect of this derivative of oxaze-
pine were published back in 1962 [9]. By contrast with CS, which rapidly
hydrolyzes in an aqueous medium, CR poison, though insoluble in water, re-
toins its irritative properties even in an aqueous medium. ‘This property
of CR poison is importent from the stendpoint of military toxicology, since
this makes it possible to use CR even when atmospheric conditions are unfa-
vorsble (hwnidity, rain, etc.).

S

CR causes severe irritution of the eyes and then painful irritation
ot the skin and mucosa of the mouth and nose in very small concentrations
(o few drops of a 0.00Ll-percent solution). It is distinguished Ly instan-
‘taneous effect, intense blepharospasm, pein and tearing, which last about
20 minutes.
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The mechanimm of the toxic effect is unknown.
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Woy in Which Discomforting Agents Are Used in Warfare

1k T et

Like most incapacitating agents, CS and CR and other agents that
cougse malaigse are most frequently used in the form of aerosol contamina-
tion produced by variocus means, all the way from the hend grenade to espe-
cially designed frayers. The particles of the aerosol can be produced in
several ways (thermal evaporation by pyroteclmic means, etec.).

‘M\

2 s s bl

CS is used in various preparations (CS-1, ¢S-2) which are in fact &
mixture of ¢S with various additives either to improve 1ts penetrative power
into lung and other itssue ((S-1) or to increase the stability of particles
on conteminated terrain (CS-~2).

e, o

A special method of using CS poison which was practiced in Vietnam
is to throw the poison into closed areas (bunkers, tunnels, and so on) with
various pumps and sprayers. Used in this way CS poison can cause the death
of & large mumber of the vietims because of asphyxiation and pulmonary
edema [14].
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CLINICAL ASPECTS AND CARE OF PATIENTS OF ACUTE POLSONING
WITH PRESENT-DAY POISONS THAT CAUSE MALAISE (CS, CR)

Medical Lieutenant Colonel Radivoje
Kusic, docent and doctor, Medical
Iieutenant Colonel Nedeljko Rosie,
doctor, Medical Lieutenant Colonel
Bogdan Boskovic, docent and doctor,
Medical Lieutenant Colonel Vliadimir
Vojvodic, professor and doctor,
Clinic for Internal Diseages of the
Military Medical Academy and Sector
for Fharmacology and Toxicology of
the Institute for lechnical and
Medical Protection, Bel ~ade

Present-day combat poisons that causc malaise, like ¢S and CR, whose
chemical, pharmacological and toxicological propertiecs were presented in
the previous article, are among the nonlethal cambat poisons along with the
poisons of this group that are already well known: chloroacetophenone (CN)
and adamsite (DM). Acting as irritants, the poisons of this group tempo-
rarily render people incapable of carrying out combat actions or exhaust
them by forcing them to use protective equipmens. Extenslive use of CS poi-
son in South Vietnam and Ireland [1, 2, 3, U, 5] clearly contirmed the
suitubility of 1ts usc and its effectiveness for temporary incapacitation,
vwhich also pointed up the possibility of the futurc use of the poisons in
this group.

Regardless of differences in their chemical structure and specific
preparation (CS 1, CS 2) the poisons of this group act as alkylating agents
oti the organism, causing through a manitfold mechanism (by means of enzyme
and biological systems) biochemical lesion [6, 7] which shows up clinically
in the form of the same or similar manifestations. KXnowledge about inju-
ries to human teings with €S and CR poisons, which is not so abundant ag
the knowledge gained in experiments on animals, comes feam wartime use of
these poisons in South Vietnam, their use in quelling demonstrations, from
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accldental poisoning of workers in industrial production and from experi-
ments on volunteers {2, 8, sl.

The polsong CS and CR are odorlesn and tagtelesa orystalline sub-
stances which can be used in the form of a solution and acrosol, but the
most frequent uzse 18 in the form of an aerogol) croated by oxplosivos, by
special devices on aircraft, by spraycrs (M-106, "Mighty Mite"), ete. [2].
Polgoning can ocour through inhelation, through the skin and mucosa, by in-
gestion of contaminated water and food, and ‘through & wound. In o.ll these
cages we distinguish the local and general (resorptive) effect of the poi-
30n.,

The clinical manifestations of injurles caused by €S and CR poisons
depend on the form and dose of the poiscn and on the mmmer and place of
thelr ontry into the organism, but in all cases the lryitative character
of these injuries is dominant.

Clinical Aspects of Polsoning

Depending on the concentvation of the poison in the aiv and the
length of exposure, i.e., on the dose of the poison recaived, we dlstln-
gulsh light and severe degrees of polgoning in the clinlcal aspects of pol-
goning of human belngs with polsons of the €S and CR type. A light degrece
of polgoning is caused by concentrations of 1.5 mg/m3/mn of the polaon
ia, 'LOJ, and severe poisoning results from concentrations that are geveral
times higher. Cases of death, which con occur when the poison is used in
a closed apace (tunnels, sheli:era}, have been described at concentrations
of h0,000-70,000 mg/m3/min {2, 11}, ‘ese doscs indicate the large gap be-
tween the incapacitating dose and the lethal dose.

The appearance and strength of the signs of poisoning ave also af-
fected by great Indlvidual differences in aensitivity toward these chamical
substances as well as by atmospheric conditions (humidity, air temperature,
wind, etc.) [4].

Polsoning with CS and CR poisons is manifested by instantaneous ap- :
pearance of the followlng symptoms. B

a) Eye: tearing, pain in the foxm of inflammation, conjunctivel in 3
jection, photophobia and blepharospasm. Redness and swelling appear on the 3
cyclids. Regenstorff [12] noted a transient reduction of the sharpness of E
vision. It has also been found that trioctyl phosphate, which is the sol-
vent. for CS in containers, has an cxtremely irritative effect, caucing con- 1
Junctivitis without demaging the cornea [13]. :

A1l of these signs disappeared more or less in 9 to 30 mimates fol-
lowing termination of the poiscen's effect, except 1or cdema of the eyelid
and a certain fatigue in the eyes, which mw; for 2% hours. A transient
elevation of intraocular pressure has aiso been noted in a case of injury i
with CR poison [1M]. ¢
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In severe polsoning all the aigns of eye injuries are more intenge
and persist for 5.7 days [3).

It is thought that the humen eye is moye gensitive to aerosols than

to golventa, probably becaugse of the physical propevties of the agents E :%;
(as], I3
b) The reapiraiory tract: sneezing, severc cough, abundant secre- E %

tions fram the nose, salivation and retrosternn) pain accompanied by a R
fealing of conatriction in the chest. §
i

All these signs are from direct iaritation of nerve endings in the E }?zf
respiratory tract, which temporarily incapacltate people, and disappear = ’;
2030 minutes after they leave the contaminated atmospherc or put on & pro- F
tective magk, = %
In severe cages of polsoning these slgns are Joined by dyspnea, dis=- 3 F}
ruption of the respiratory rhythm and cyanesis. In exceptionally severe , =
cages which ended in death there was pulmonary edema and asphyxiation. One : B
case hag been described of a lemonth-old bLaby which wag acoldontally ox- 3
posed to the effuct of CS and in whom recurring pnewnonia developed [16]). >

¢) The effect on the skin results from particles of the poison stay-
ing on open parts of the skin and is maniteatod by aigng of skin irvita-
tion: acute pain, burning and exythema at the place of contact with the
poison. Vesicules also appear in the severe cases, and in a tropical cli= . B
mate the erythema and vesicules lead to bullous changes [4]. The eftect of
the poison is intensified if the skin is wet [17].

I
g

In lght cages the changes in the skin digappear in a few hours, and
they disappear in 5-7 days in the nore scvere cases. Residunl plgmentation
and decoloration of the skin ave not loft at the injured places [17], but
manifestations of allergic contact demmatitis and cczema have been noted in
workers employed in the production of ¢S5 [4].

Funte et al. [8] and Welgand [4] have noted that rinsing injured
parts of the skin with water cen intensify the pain at the place o1 con-
tamination and can caunse recurrence of the signs of skin irritation.

d) The yeserptive effect of poisons of the €5 and CR type are mani-
fested by headache, tachycardia, nausen, vomlting and diarrhea, and then N
by hanorrhaging from the nose and o transient elevation of arterial. blood
pregoure, which changes along with the symptoms of poisoning. The fear
vwhich 15 aroused in the victims accentuates the other symptoms of polsone 3
ing, and it appears thal it is a consequence of the stress cuaused by the
polgoning itself [9]. TIhe concomitant leukocytosls 1s explained in the
saNC way .
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' Conplications

The moat frequent: complications related to injurios with C5 and CR : 3
poisoning are suppurative intectiong of the cye and reaplratory lraot. A '
Aloposition toward hypevergia veaoctiong lu pospible in connection with roe-
peated exposure to theae agents,

Il

Uidn g NLH&‘M e

Exposure to ¢S5 and CR poisons of porsons who surfer fram bronchial
astima or chronic bronchitis tend to worsen their principal dlsease [18].

Care ot Vietimg of CY and CR Polsons

Mlrot aid to victims consists of placing a protective mask, inhalae
tion of antismoke mixture (under the mogk) and withdrawal from the contnmi~
natod arves (contaminoted zone). In most cagses other therapeulic mewsures
axre not neceasmy.

Dmediately upon withdrawnl from the contaminated avea the eyes,
nouth and throat arc decontaminated with a L«2-percent aolwtion of sodiwm
bicarbonate, and the contaminated parts of the akin are rinsed with the
game solution or an alcohol=water golution of sodiww sulfite [10). Cloth-
ing is decontaminated by simply shaking it out. chlovinataed lime is not
reoamended, since lto dirritative offect is Intensdlfied in a mixture with

$ (8], Rus sing the oyes with water 1g also not reconmended because of the
unue.-;_l_ram_c_\ affects we have dogevided L19].

pae wwﬂm-‘ﬁiﬁﬁﬂ‘%ﬂmmﬁﬁn :

In gevere cases thervapy ls gymptamatic both as part of general medi
{ cal aid (battallion medical sl,u.l,uun and regimental medical station) and as
part or apecialized medical, add (divisional medical station): local ancg-
thetics, antibiotics and corticolds [h], especiully when there are inju-

ries to the micoss and skin. Antihistomines are also Jeommucn(lul Lh, x7l, : 1
and Jones aud Iswael [19]) cite good oxporimm{,ml resulta of sodium tmo“ul- : A
tate (10 mm of a 30=-percont uolution, 1.v.), basing this on the assunption :
of' the cyonide effeets of CS.  Cardlotonics, diuretics and oxygen are given it
according to indications., bBullous changes on the skin should be opened and i
treated Like burns. &
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